Background: Health-related quality of life (HRQoL) has been increasingly acknowledged as a valid and appropriate indicator of public health and chronic morbidity. However, limited research was conducted among Chinese civil servants owing to the different lifestyle. The aim of the study was to evaluate the HRQoL among Chinese civil servants and to identify factors might be associated with their HRQoL.
Background
The World Health Organization (WHO) defines quality of life as the living conditions associated with the corresponding goals, expectations, standards, and concerns of each individual living in different cultural systems [1] [2] [3] . The quality of life, as a new health indicator, is not only concerned about how long patients can survive, but more concerned about how well patients live. The first measurement of the quality of life is the United States national measurement report in 1960 by the United States Dwight D. Eisenhower National Goal Committee [4] . After the 1980s, the assessment of the quality of life in the allocation of health resources, the choice of patient (individual) treatments, the comparison of various treatments in clinical trials, and quality of life measurement in healthy people has been widely applied, and the WHO proposes the concept of health-related quality of life (HRQoL) [5] . The quality of life is mainly measured using rating scales, such as the Short Form 36 items (SF-36) scale [6] . The SF-36 scale has demonstrated reliability and validity in assessing the health of the general population, is a well-recognised outcome measure for health status, and has been used extensively as an important health outcome indicator [7] . With respect to the effects of factors on health, findings from previous studies among civil servants have shown how HRQoL is associated with disease, psychological problems, and so on [8] [9] [10] [11] . However, very few studies examined whether and how HRQoL is associated with lifestyle and health among civil servants. This study is unique because the sample was nationally representative, and assessed the association between HRQoL and lifestyle factors, compared to differences between different lifestyle groups. Therefore, in this study we aimed to assess selfreported HRQoL among Chinese civil servants using the SF-36 instrument; the association between lifestyle factors and HRQoL, and the impact of lifestyle factors, such as smoking, drinking alcohol, having breakfast, sleep time, physical exercise, work time, operating computers, and sedentariness on HRQoL. Studying this issue can provide important information for local health care policy makers and researchers to consider at which levels effective public health interventions should be implemented to improve the HRQoL of civil servants and to further confirm the universal nature of association between lifestyle factors and health across cultural boundaries.
Methods

Study population and data collection
This was a cross-sectional survey of a random sample of civil servants selected from five regions (North China, South China, Central China, Northwest China, and Northeast China) in China. Civil servants in the present study refer to those who perform public duties and have been included in the state administrative system with wages and welfare provided by the state public finance [12] . The sampling method was based on a stratified random sampling approach. These five regions represent typical levels in respect of the regions scale and geographical distribution. North China, South China, and Central China are typical of greatly developed regions. Northeast China is representative of moderately developed regions. Northwest China is representative of underdeveloped regions. Overall, these five regions represent the characteristics of different types. Therefore, the survey of civil servants from these regions could well represent the HRQoL status of civil servants in China. Affiliation such as provincial, municipal, county, town, and village were randomly selected in five regions. All the participants had to be aged 18 years or older, including retired ones. Age was categorised into groups: 18-24 years, 25-34 years, 35-44 years, 45-54 years, and 55 years or above. Proportionate allocation sampling was used to identify a sampling fraction for each district, age segment, and gender (male/female = 2/1). The sample sizes of each region, which can be calculated by formula [13] , were 2,401. Taking the loss rate into account, we expand the sample size by adding 10%. Considering the smallest sample size and different regions have different proportion of civil servants, the sample size of the civil servants living in North China, South China, Central China, Northwest China, and Northeast China were 4,050; 2,760; 2,580; 3,030; 2,580, respectively. A total of 15,000 civil servants in China were recruited in this study, and 93.47% (14,021) responded to the survey.
All the respondents gave written informed consent to all assessments reported and the study was approved by the Nanfang hospital ethics committee (see Additional file 1).
Measurement tools
A questionnaire survey was conducted. The questionnaire (see Additional file 2) involved two parts. The first part included general situations of Chinese civil servants. The second part was the HRQoL measurement scale: the SF-36.
General situations included socio-demographic factors, including gender, age, ethnic, height, weight, region, marital status, education, monthly income, and living place. Lifestyle included smoking, drinking alcohol, having breakfast, sleep time, physical exercise, work time, sedentariness, and life experience.
SF-36 is a form containing 36 items divided into eight dimensions of health using a multi-item scale [14] : physical functioning (PF), role-physical (RP), bodily pain (BP), general health (GH), vitality (VT), social functioning (SF), role-emotional (RE), and mental health (MH). The eight scales were scored from 0 to 100 (worst to best possible health status). The SF-36 is a reliable and validated instrument [15, 16] . The physical health-related dimensions (physiological function, role-physical, bodily pain, general health) and mental health-related dimensions (vitality, social functions, role emotional, mental health) in SF-36 are assigned to physical component summary (PCS) and mental component summary (MCS) [17, 18] . SF-36 was scored on the basis of national uniform standards in China. The score was then recalculated across the dimensions: transformed score ¼ Actual raw score À lowest possible raw score possible raw score range Â 100
The raw score of each dimension was derived by summing the item scores, and then converted to a value ranging from 0 (worst possible health status measured by the questionnaire) to 100 (best possible health status) [19] .
Quality control
The investigator explained to subjects how to fill in the scale before the test. Then, subjects fill the questionnaire independently on the basis of their understanding of each item. Afterwards, we rejected questionnaires that were less than 80% complete, had low writing quality (for instance, all of the questions were with the same answer), and those questionnaires that had identical answers. The database was established by Epidata3.02, and double input was conducted to ensure the lowest deviation.
Statistical analysis
Epdata3.02 (Military Medical Science Press,Beijing, China) was adopted to manage the data in the survey. Statistical analysis was carried out using SPSS15.0 for Windows, version 15.0 (SPSS, Inc., Chicago, Illinois). The statistical description of the clinical and socio-demographic variables was denoted by frequencies, percentages, means, and standard deviations. After calculating descriptive statistics, t-tests and a one-way ANOVA were used to assess group differences with respect to their statistical significance. Additionally, multivariate stepwise regression analysis was performed to assess the impact of gender, educational level, and living arrangements on HRQoL.
Results
Demographic characteristics of the participants
Totally, 15,000 participants received the interview and 14,021 (93.47%) responded to the survey. Among them, 12,941 (92.30%) were included in the data analyses. As shown in Table 1 Table 2 shows the scores of HRQoL among Chinese civil servants. Table 3 and 4 shows the relationships between the lifestyle factors and HRQoL.
HRQoL of Chinese civil servants
Univariate analysis
Significant differences among PCS, MCS, and TS between lifestyle factors were found (P < 0.05). The smoking group had lower scores in PCS, MCS, and TS than the non-smoking group; civil servants who drank a little had higher scores in PCS, MCS, and TS than civil servants who never drank or drank a lot. The scores of the servants who never ate breakfast were significantly lower than those of other groups. The group in which civil servants had 8-10 hours sleep had higher scores in PCS, MCS, and TS than other groups. The group in which civil servants had 4 hours or less sleep had the lowest scores. Civil servants who participated in physical exercise more than 12 times a month had higher scores in PCS, MCS, and TS. Civil servants who had little or no physical exercise had the lowest scores. Civil servants who worked less than 10 hours a day had higher scores in PCS, MCS, and TS than those who worked more than 10 hours a day. Civil servants always operating computers and who were mostly sedentary had lower scores in PCS, MCS, and TS than those in other groups.
Multiple stepwise linear regressions analysis
The SF-36 scale total score was used as the dependent variable, and lifestyle factors, as independent variables. Multiple linear regression was conducted to analyse the social-demographic factors that affect Chinese civil servants' HRQoL. The regression results showed that there were significant differences among PCS, MCS, and TS between lifestyle factors, such as sleep time, having breakfast, physical exercise, operating computers, sedentariness, drinking alcohol, and smoking in PCS; having breakfast, sleep time, physical exercise, operating computers, sedentariness, and work time in MCS; having breakfast, sleep time, physical exercise, operating computers, sedentariness, work time, and drinking alcohol in TS (P < 0.05) (see Table 5 ).
Discussion
This study has shown that Chinese civil servants who are frequently under excessive pressure of work, interpersonal relationships, and family stress may have physical and mental disorders, serious psychological fatigue, and psychological problems. The physical and mental disorders may in turn increase the pressure and lead to subhealth and various diseases [20, 21] , and may eventually reduce the efficiency of work and decrease HRQoL.
Personal habits will have an impact on the HRQoL of Chinese civil servants. This research shows that lifestyle factors such as smoking, drinking alcohol, having breakfast, sleep time, physical exercise, work time, operating computers, and sedentariness have a strong association with civil servants' HRQoL.
Bad living habits such as smoking and drinking are major factors causing the decline of physical condition [22, 23] . Previous studies have shown that under the influence of alcohol, drinking a little can make blood vessels expand and relax. Alcohol goes into the blood circulation and has a certain inhibition on the sympathetic system. Therefore, moderate drinking may protect the cardiovascular and cerebrovascular system [24, 25] . As the result showed, civil servants who drank a little had higher HRQoL than civil servants who never drank or drank a lot. That means moderate drinking has benefits on civil servants' quality of life. In this study, the total drinking rate among civil servants is 62.52%. There may be two reasons; first, they participate in some social drinking or alcoholism because of friendly gatherings, work entertainment, personal appetite, and many other reasons. Second, in order to pursue self-health, they have a small amount of alcohol safely at home under the influence of the concept that moderate alcohol consumption has a protective effect on the cardiovascular system. For civil servants, risks of social drinking or alcoholism are enormous. A good grasp of the safety of self-protective drinking is difficult, and a little excessive drinking not only has no benefits but is extremely harmful to health. Therefore, government departments should pay enough attention to this problem. In the study, the total smoking rate among civil servants is 34.27%. Smoking is a great threat to human life, and induces death by cardiovascular disease of 11% of the total population in the world [22] . A Norwegian study shows that smokers who smoke 1-4 cigarettes a day have more risk of ischemic heart disease than non-smokers [26] . At the same time, the dangers of passive smoking on the human body cannot be ignored. Global researches on passive smoking and lung cancer indicate that there is a causal association between the occurrence of lung cancer and passive smoking [27] . Therefore, smoking can physically cause harm to civil servants. The more smoking, the greater damage there is to civil servants' physical health and lower PCS scores.
Decline in HRQoL is closely related to poor eating habits and irregular lifestyle. For civil servants, poor diet includes too simple a breakfast or having no breakfast. The body in a state of hunger may easily lead to palpitation, dizziness, mental deficiencies, and so on. In the study, some civil servants had no breakfast or rarely did so, and the proportion of those having breakfast daily was 61.68%. We may see that the phenomenon of irregular diet and no breakfast among civil servants is serious. As a basic human need, food intake affects people's HRQoL [28] . Scientific diet is the healthy material guarantee. Civil servants should change bad eating habits, have food on time, and pay attention to a reasonable nutrition. Sleep time is closely related to HRQoL [29] . As a physiological activity, sleep is more important than eating, and all the body's vital functions are slowed down, completely at the state of rest, recovering and accumulating energy. If one has prolonged insomnia, this will lead inevitably to the irreparability of energy and spirit, and life exhaustion. A British and American study has shown that sleeping less than 6 hours per day is linked to the occurrence of some diseases, and people sleeping more than 8 hours per day show only minor illness with epiphenomenon [23] . As an important physiological process, sleeping not only maintains normal function but also protects the normal metabolism and functions of various organs of body. If one cannot get adequate sleep, many negative manifestations such as sleep deprivation, physical fatigue discomfort, and other negative emotions with tension and anxiety may occur, therefore, leading to a decline in reactions, enthusiasm, abilities in solving problems, and HRQoL. As the previous studies showed above, sleeping problems may lead to poor sleep quality and illness, which might decline HRQoL. This might explain why civil servants who had 8-10 hours sleep had higher scores in PCS, MCS, and TS. In addition, adequate sleep is quite important, which can reduce and relieve stress for mental and emotional balance. Therefore, civil servants should arrange work and study reasonably to ensure adequate sleep.
Physical exercise can reduce the risk of many diseases, such as ischemic heart disease [30] , stroke [31] , diabetes [32] , cognitive disorder [12] , and total mortality [33] . And moderate exercise can promote physical and mental health of individuals. Physical exercise can not only improve adaptability of cardiopneumatic and disease resistance, reduce diseases, enhance the body, and avoid obesity, but it can also help maintain a strong energy to improve efficiency at work. Appropriate exercise is conducive to physical and mental health, which can make people relax, eliminate tension, and enhance the immunity and adaptability to the environment. Taking part in various sports activities can improve HRQoL, by exercising, improving community participation, and so on. The study found that 32.58% of civil servants have scarcely done physical exercise. Heavy tasks, personal stress, body fatigue after work, having no interest in sports, and lack of sports site, equipment, and facilities may be the reasons that affect civil servants' initiative and level of participating in exercise.
This study indicated that work time is associated with HRQoL. Long-term working and work entertainment increase civil servants' workload directly, reduce their leisure time, and potentially add to their work pressure, which may gradually make satisfaction and enthusiasm for their job weaken with lack of energy. What is more, they result in boredom, anxiety, depression, and other psychological symptoms, and affect individual health and induce the decline of life quality. A five-year follow-up survey of UK White House showed that the danger of civil servants working more than 55 hours per week and suffering from depression or anxiety symptoms is 1.66 times and 1.74 times respectively than civil servants working 35-40 hours per week, and long-term working is excessively dangerous for women civil servants [34] . Many factors such as a long period of overtime, excessive work, and mental stress also affect the health of employees indirectly [35, 36] . Therefore, civil servants who worked less than 10 hours a day had higher scores in PCS, MCS, and TS than those who worked more than 10 hours a day.
Operating computers and sedentariness have an adverse effect on health [37] . Civil servants' characteristics were 'entertainment-style' , 'stay-up-late-style' , 'sitting silently type' , 'meeting-style' , and 'thinking-style'. Among these characteristics, 'stay-up-late-style' , 'sitting silently type' , 'meetingstyle' , and 'thinking-style' usually need long-term operating of computers, which induces a variety of chronic diseases, such as cervical spondylosis, scapulohumeral periarthritis, obesity, fatty liver, hypertension, and hyperlipoidemia. And these diseases have a negative impact on the health of civil servants, followed by the deterioration of health quality and the gradual descent of work efficiency.
Limitation
In this study, the performance of the questionnaire in a large-scale survey is satisfactory and provides a large picture of the HRQoL of civil servants in China. However, several limitations need to be taken into account when interpreting our findings. Firstly, our use of data from five regions (North China, South China, Central China, Northwest China, and Northeast China) in China limited the applicability of our result to other countries. Secondly, the study design was cross-sectional and it is hence difficult to establish a cause-effect relationship between HRQoL and lifestyle factors. A longitudinal study is needed to investigate the relationship in a future study. Despite these limitations, the results of this analysis provide a large picture of the HRQoL of civil servants in China, which may facilitate further investigation by using a prospective study design.
Conclusions
In this study, using SF-36, we assessed the association of HRQoL with lifestyle factors, including smoking, drinking alcohol, having breakfast, sleep time, physical exercise, work time, operating computers, and sedentariness in China. The performance of the questionnaire in the large-scale survey is satisfactory and provides a large picture of HRQoL status in Chinese civil servants. The study showed that lifestyle factors such as smoking, drinking alcohol, having breakfast, sleep time, physical exercise, work time, operating computers, and sedentariness affect the HRQoL of Chinese civil servants. Multiple stepwise regressions showed that lifestyle factors such as smoking, drinking, breakfast, sleep time, physical exercise, work time, operating computers, and sedentariness affect the HRQoL of Chinese civil servants.
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